I. Introduction
In recent years, the economic consequences of episodes of morbidity and mortality in developing countries have received increasing academic and policy attention (for instance, Gertler and Gruber 2002 , Asfaw and von Braun 2004 , McIntyre et al. 2006 , Wagstaff 2007 , Gertler et al. 2009 , Genoni 2012 , Sparrow et al. 2013 ). In the absence of health and life insurance, serious illnesses or the death of a family member are likely to push vulnerable households who rely heavily on their labour, deeper into penury. Households experiencing unexpected bouts of illness or the death of a family member are likely to incur income losses to the extent that they rely on wage income and at the same time be forced to spend a larger fraction of their household budget on health care. To cope with such events and maintain consumption, households may liquidate assets, resort to intra-household labour substitution, borrow or withdraw children from school with potentially deleterious consequences for future household welfare. 1
In one of the earliest studies to investigate the economic effects of illnesses, Townsend (1994) , based on ICRISAT panel data from rural India, concluded that after controlling for village-level consumption, an idiosyncratic shock such as illness measured by the percentage of the year that an adult male was sick, had no effect on household consumption. Using the same data base Kochar (1995) found that the illness of a male household member especially during the peak period of the agricultural cycle was associated with a decline in 1 On the basis of their review of studies from low and middle-income countries McIntyre et al. (2006, p. 860 ) provide a useful illustration of the economic consequences and potential coping mechanisms available to households when faced by health shocks. Earlier reviews of the literature on income risk and coping strategies in developing countries are provided by Alderman and Paxson (1994) , Townsend (1995) , Morduch (1999) , and Dercon (2002) .
wage income and increased informal borrowing. Taken together, these two studies suggest that while households may be able to retain consumption at least in the short run, this may come at the risk of future impoverishment. It also highlights the importance of jointly analysing the effects of illnesses on income, consumption and coping strategies.
In general, the evidence on household ability to insure consumption against ill-health is mixed. In a nuanced analysis that supports a distinction between minor and more severe illnesses, Gertler and Gruber (2002) use a large panel data set from rural Indonesia to show that while households are able to insure consumption against 70 percent of high-frequency minor illnesses, they are able to protect themselves against only 30 percent of low-frequency illnesses that limit the physical functioning of family members. Also based on data from Indonesia, Gertler et al. (2009) and Nguyen and Mangyo (2010) conclude that households are unable to protect their consumption against large health shocks and chronic illnesses. In contrast, Genoni (2012) finds no evidence of imperfect consumption smoothing in Indonesia while Sparrow et al. (2013) report that it is only informal sector workers and the poor who are unable to protect their consumption. Studies for other countries that show that households are only partly able to smooth consumption, especially in the event of large infrequent shocks and chronic illness, include Dercon and Krishnan (2000) and Asfaw and Braun (2004) for Ethiopia, and Wagstaff (2007) Bangladesh, Skoufias and Quisumbing (2005) find no effect of male or female illnesses on household consumption. While, in a more recent paper, also based on panel data from rural Bangladesh, Islam and Maitra (2012) report that consumption smoothing is imperfect in the case of a large shock.
While there are several reasons for the differences in the degree of consumption smoothing reported across papers, of primary concern in the relatively recent papers in this genre (Wagstaff 2007; Genoni 2012 , Mohanan 2013 , Sparrow et al. 2013 ) are the transmission channels through which illhealth and mortality affect consumption and identification of the strategies adopted by households to maintain consumption. Indeed, the effects of mortality and morbidity on current consumption and the ability of households to (partially) maintain consumption may be a misleading indicator of the economic impacts of such events, especially if consumption is maintained through incurring high-cost debt (e.g. Mohanan 2013), selling assets (e.g. Islam and Maitra 2012) or foregoing human capital investments in children. Echoing this view, Chetty and Looney (2006) argue that focusing on the effect of a shock on consumption is not very informative without determining why and how households smooth consumption.
This paper uses data from urban Bangladesh to add to the relatively thin literature which explores the transmission channels, coping responses and economic consequences of mortality and morbidity episodes. 2 The paper relies on longitudinal data and examines the effect of serious illnesses and the recent death of a household member on medical expenditure, income, labour supply 2 In the Bangladeshi context, a number of papers (Carrin et al. 1998 , Kabir et al. 2000 , Begum and Sen 2004 have examined the effects of illnesses on the livelihoods of rickshaw pullers and more generally the urban poor. These studies suggest that ill-health is the single most important factor influencing the (downward) economic mobility of households. While these papers yield useful insights they do not use longitudinal data or rely on econometric analysis making it difficult to isolate the effects of health shocks as compared to other factors. and consumption. An assessment of the effect of health shocks on these various outcomes, as opposed to focusing only on the overall effect on consumption, is likely to provide insights on the channels through which health shocks affect households. We also study the strategies adopted by households to deal with shocks and subsequently investigate the effect of the most commonly used coping strategy on future consumption. An additional novelty is the focus on urban households as compared to the bulk of the literature which deals with such issues in a rural context. 3 As argued by Wagstaff (2007) in the case of Vietnam and by Begum and Sen (2004) and BBS-UNICEF (2010) in the Bangladeshi context, given their occupational choices and the concentration of various government and NGO human development programmes in rural areas, the urban poor have lower access to basic services and might be more vulnerable to health shocks as compared to their rural counterparts.
The paper is organised as follows: Section II outlines the setting and the data while section III lays out the empirical framework. Section IV discusses the results while section V summarizes and concludes the paper. This study is set in the slums of Dinajpur, a city of about 270,000 residents located in the north-western region of Bangladesh, about 400 kilometres from Dhaka. The town consists of 80 communities of which 59 are classified as slum communities. The slum communities are integrated into the city and slum-dwellers are typically engaged in the informal sector and in occupations such as trading and hawking, domestic work, rickshaw pulling, brick breaking and construction. In terms of government health facilities, the town has a 500 bed public general hospital. In addition, there are a large number of pharmacies, private clinics and diagnostic centres as well as a range of religious and spiritual healers.
II.2 Data
This study relies on data from the SHAHAR ( Based on observed levels of poverty, social cohesion, community size, and environmental hazards, the 59 slum communities in Dinajpur were assigned a vulnerability score. Of these, fourteen slums with a high vulnerability score were households. In the second round, data were collected from 567 households (92% of original sample, 97% of the first round households) and in the final round 553 households (90% of the original sample, 95% of the first round households). 8
These three survey rounds were combined to create a panel data set. The 7 The sample size for the survey was designed to support the detection of statistically significant changes in child stunting. Nutritional status was chosen as the key variable of interest as the objective of the program was to improve food and nutrition security (IFPRI 2009). 8 A sample attrition rate of 5 percent is quite small suggesting that the data are unlikely to be afflicted by attrition bias. More formally, based on data from the first round, a probit regression with drop-out as the dependent variable indicates that except for household size there is no systematic difference in various observed characteristics between households who drop out from the sample and those who remain. Most notably there is no evidence that the incidence of morbidity or mortality is systematically linked to dropping out from the sample. See Table A1 .
surveys gathered information on household composition, education, employment, savings and credit, household food and non-food consumption, assets, and most pertinently for this paper -on various shocks affecting households, their financial consequences and household responses to these shocks.
To complement the quantitative data, in July 2010, qualitative information was collected by the first author in six of Dinajpur's slum communities. The aim was to explore and understand household conceptualization of health shocks and the manner in which households deal with such events. Data gathering approaches included semi-structured interviews with 11 households (selected based on variation in terms of age, occupation, and gender) who had experienced a recent morbidity or mortality event, three focus group discussions of five to seven individuals and interviews with five key informants. 9
II.3 Descriptive analysis -shocks and coping
The survey solicited information on 26 different types of shocks that may affect households. Across the three survey rounds, about 32 percent of the total household-observations indicate the presence of a shock. While households face an array of shocks, by far the most common (49 percent) is a serious illness -an illness which prevents a household member from undertaking normal activitiesin the last one year (Table 1) . The death of a household member accounted for about 8 percent of the shocks. 10 Specifically with regard to sickness and death, 168 households report a health shock in round 1, while in rounds 2 and 3, the number of households reporting such events appears to decline sharply to 58
and 82 households (see Table 2 ). However, this is misleading. Since rounds 2 and 3 were conducted six months after the preceding surveys, in practice the responses to the mortality and morbidity questions in rounds 2 and 3 cover the six month period preceding the previous survey rather than the longer recall periods used for the first round. Overall, over a three year period, 308
households or about 55 percent of sampled households had to deal with mortality or serious morbidity. While the incidence of mortality/morbidity seems high, given the nature of the sample -urban slum dwellers and their often physically demanding occupations -this is probably not surprising. In their work on rickshaw pullers in Dhaka, Begum and Sen (2004) report a morbidity rate of 11.4 percent on the day of the survey and 39 percent over a period of one month. 11 Similarly, Kabir et al. (2000) in their analysis of slum dwellers in Dhaka find that 40 percent of sampled individuals reported some kind of illness in the past 14 days.
The survey then follows on by inquiring about the most important manner in which households react to the costs associated with morbidity and mortality. At 39 percent, the most prominent response is "none" (see Table 3 ).
Since the measure of morbidity is any illness that prevents an individual from engaging in normal activities and is not sensitive to the duration of the event, no-10 In the survey context, a household is defined as a group of people who live together and take food from the "same pot". A household member is defined as an individual who has lived in the household for at least 12 months and at least half of the week in each week during the 12 month period. 11 According to Begum and Sen (2004) both these rates are higher than those for the rural poor.
response may reflect illnesses of short duration which did not have particularly onerous financial implications. In terms of a more active response, the most common approach is to resort to borrowing from a money lender (about 31 percent) followed by depleting assets or savings (8.4 percent), borrowing from NGOs (6.8 percent) and taking help from their social network (5.8 percent). 12
The semi-structured interviews confirmed this pattern, with the respondents pointing out that while borrowing from money lenders at annual average interest rates ranging from 30 to 200 percent is not a preferred option, it is the most widely used response. The use of this potentially harmful coping option highlights the limited access to formal sources of credit and restricted social network, at least with regard to finance, of slum dwellers. In a number of the 11 case studies, while households mentioned that they were able to borrow to meet their immediate needs, this was followed by withdrawal of children from school and their induction into the labour force. For instance a 32 year female respondent narrated that her mother-in-law had been suffering from severe illnesses for one and a half years, which had led to a huge debt burden due to treatment costs. After meeting consumption expenses and repaying the monthly loan instalment, the earnings from her husband's rickshaw 
III. Methods
Our empirical analysis assesses (i) the channels of economic risk of morbidity and mortality for households, (ii) the ability to smooth consumption when faced with these risks, (iii) the role of coping strategies for smoothing consumption, and (iv) the dynamic effects of using borrowing as a coping response.
We therefore test whether morbidity and mortality have a causal effect on per capita household income (earned and unearned) and OOP (Out-of-pocket) health spending in the last month, per capita household food and non-food consumption net of medical spending, and the self-reported coping strategies for dealing with a health related shock. These coping strategies are grouped into depleting assets and savings, borrowing and other strategies. In addition, we consider adjusting labour supply (per capita hours worked by household members the in past seven days) as a coping response and the debt-to-income ratio (total outstanding debt at the time of the interview as a ratio of income in the last month) as measure of severity of indebtedness. Finally, to test for dynamic effects of incurring debt, we estimate the effect of a change in the oneperiod lagged debt-to-income ratio on per capita household consumption.
The consumption, income and OOP related outcome variables have a typically skewed and non-normal distribution censored at zero, which makes linear models such as ordinary least squares unsuitable. We therefore use a fixed effects Poisson model (FEP) in order to deal with these distributions and also avoid retransformation problems of taking natural logs of the outcome variables (Manning and Mullahy 2001 , Buntin and Zaslavsky 2004 , Mihaylova et al. 2011 , Sparrow et al. 2013 . 15 An advantage of using a FEP model is that the outcome variable does not actually need to follow a Poisson distribution; the FEP estimator is consistent under the assumption that the conditional mean is correctly specified (Santos Silva and Tenreyro 2006, Wooldridge 2002) . For the outcome variables per capita household income and expenditure we specify the conditional mean as:
The vector of the main ill health variables of interest (݄ ௧ ) includes morbidity and mortality indicators for household i in survey wave t. Morbidity is defined as serious illness or injury of a household member, as it is reported in Table 1 , while the mortality variable combines death of a main earners and that of any other household member. The β coefficients can be interpreted as a percentage change in y due to a unit change in the morbidity and mortality indicators. We further include time-community interacted fixed effects (ߠ ௧ ) to capture covariate trends in income and expenditure, and household fixed effects (ߙ ). The association between self-reported ill health and the outcome variables could be misleading as a causal effect if there are unobserved characteristics 15 We also estimate linear fixed effects models, which give qualitatively similar results. These results are reported in a supplemental appendix.
driving the relationship. For example, an individual's perception of one's health status will affect self-reporting of illness but might itself be affected by socioeconomic factors. The households fixed effects control for such unobserved confounders since these are typically time invariant. In addition, a vector of household characteristics ‫ݔ(‬ ௧ ) controls for important time variant characteristics, such as household size, the demographic profile and a set of nonhealth related yet potentially confounding self-reported shocks (loss of crops and livestock, loss of assets, bankruptcy and other shocks).
A number of the outcome variables are binary, in which case we use a linear probability model with household fixed effects. These variables include the self-reported coping strategies (depleting assets and savings, borrowing, other), as well as incidence of catastrophic OOP health care spending (indicating whether household spent more than 15percent of their budget on health care).
The linear probability models include the same control variables and timecommunity interaction terms as the FEP models.
The questions for coping strategies depleting assets and savings, borrowing and other strategies are asked contingent on the respondent reporting a shock. For these variables we therefore restrict the sample to those households that reported any shock in the respective survey round, yielding an unbalanced panel.
Two empirical problems remain that are not explicitly addressed by the fixed effects strategy. First, the fixed effects estimates will be biased if the vulnerability to morbidity and mortality is directly affected by a change in consumption. However, such a relationship is typically a long run phenomena and unlikely to be observed over the relatively short intervals of the Dinajpur survey waves. Moreover, this bias would cause the coefficients to overestimate the effects of morbidity and mortality and increase the probability that the null hypothesis of consumption smoothing will be rejected. 
IV. Results
The effects of morbidity and mortality of a household member on the channels of economic risk -medical spending and income loss -are shown in Table 5 .
Serious illness increases per capita OOP health spending by 96 percent and OOP as a share of the household budget by 66 percent. This increase in average medical spending also includes some potentially impoverishing health spending events, as the incidence of catastrophic health spending increases by 13 percentage points. As expected, the death of a household member does not affect 16 We follow a test proposed by Gertler and Gruber (2002) and Gertler et al. (2009) . Unfortunately the test was inconclusive as to whether state dependence is an issue for our analysis. The intuition behind this test is that if state dependence occurs, we expected it to affect the correlation between morbidity and consumption irrespective of whether a household is budget constrained in smoothing away morbidity events. This implies a test for state dependence, by comparing different subsamples with varying (expected) ability to self-insure. For our sample we looked at the poorest and wealthiest 50 percent of households in the sample. We rank households based on two separate measures: (i) per capita household (non-medical) expenditures in wave 1 of the survey, and (ii) the monetary value of asset holdings in wave 1. However, for both wealth measures we cannot reject the consumption smoothing for any of the subsamples, which renders the test ineffective.
OOP medical spending. We see a reverse pattern for income loss. On average, income is not affected by illness, while a recent death of a household member does reduce per capita earned income by about 30 percent.
Serious illness increases OOP health spending irrespective of the level of wealth, and these effects are similar in magnitude to the average effects for the full sample (Table 6 ). The effects on health spending and catastrophic spending incidence are slightly larger for the wealthiest half of the sample, but the differences between the groups are not statistically significant.
However, we do see considerable differences for the poorest and wealthiest halves of the sample with regard to income loss. For households among the poorest 50 percent, serious illness leads to a loss of monthly earned income of 11 percent. A death of a household member is associated with a negative coefficient for earned income, translating to an 11 percent reduction, although this estimate is not precise. In contrast, unearned income for this group increases by 133 percent as a result of the death of a household member, possibly due to sales of assets or receiving remittances and informal transfers through social networks. There is some evidence of this from the qualitative interviews, which also feature anecdotes of local communities and family members collecting donations from local markets, a nearby railway station and bus stops, and local mosques for funeral assistance. For instance, a neighbour of a 12 year old girl who lives with her two younger brothers and who had lost her mother a month before the interview stated, "Her father is physically disabled. He begs on the street and sleeps on railway platform. Her mother was the only earning member in the house. At the time of her death, she left almost nothing -no money; no foods -except a small shanty. We collected some donation for her funerals and gave it to her (the girl) for their livelihoods.''[Interview conducted on July 23, 2010].
For the wealthiest half of the sample we see that a death in the household reduces earned income by 41 percent and total income by 40 percent, but we find no effects of serious illness on income. Many of the households in this subsample are involved in small trading, such as street peddlers with a fixed location and petty trade. These mostly informal trade practices operate with the help of household members, which may also provide income protection in case of serious illness of other household member. A small fraction of households also rely on income from formal sector employment, such as low-grade employees with government and semi-government organisations, which provide some income protection.
We find that households manage to smooth their food and non-food consumption when faced with serious illness and the associated increase in OOP medical spending (Table 5) , irrespective of wealth level (Table 6 ). Consumption levels for the poor are not affected by the lost earned income when a productive household member dies, most likely due to the offsetting effects of (informal) transfers (Table 6 ). Interestingly, we see that the death of a household member actually increases per capita non-food consumption for the wealthiest half of the sample, presumably because household non-food consumption is not easily reduced in the short term, while the number of household members is reduced.
Borrowing and drawing on assets and savings are key coping strategies for the poorest in dealing with the economic risk of ill health (Table 7) . Incidence of serious illness among poor households increases the probability of borrowing by 76 percentage point and the debt-to-income by 62 percent. The death of a family member increases both the probability of borrowing, by 54 percentage points, and depleting assets and savings, by 38 percentage points. However, there is no discernible increase in the debt-to-income ratio. For the wealthiest half, we find no clear evidence of borrowing or depleting assets and savings as coping strategy. There is a negative effect of mortality on labour supply, which can be explained by the loss of an economically active household member.
While borrowing may seem a successful coping strategy for the poor to smooth consumption, there may be long term implications of incurring debt. We find indirect evidence suggesting that these long term effects of health related borrowing are indeed relevant. Table 8 shows estimates of the effects of a change in the debt-to-income ratio on future consumption. Per capita non-food and total consumption decrease by about 1 percent if total outstanding debt 6 months earlier increases by an amount equal to monthly per capita income. The coefficients for the subsamples are of similar size and signs, but not statistically significant.
V. Conclusion
This paper investigates the economic consequences of morbidity and mortality for the poor in urban slums of Bangladesh, the manner in which these households respond to such events, and how their most common coping strategy -borrowing -affects future consumption.
Both medical spending and income loss are substantial sources of economic risk from illness. We find that a serious illness of a household member sharply increases OOP health spending and the incidence of catastrophic spending. Moreover, a serious illness exerts a negative effect on household income for the poorest half of the sample. A death among economically active household members also leads to income loss, by reducing labour supply.
Nevertheless, our results do not reject consumption smoothing; at least not in the short term. The most prominent response to finance current needs is to borrow from money lenders, which leads to an increase in household debt-toincome ratios with detrimental effects on future consumption.
Public health policy in Bangladesh over the last decade has focussed mainly on improving nutritional status, child malnutrition, maternity health and family-planning services, but has been notably absent on issues regarding health care need and affordability for the urban poor (e.g. Osman 2009 , Rashid 2009 ).
Our findings suggest that policies geared at providing financial protection from ill health for urban poor, such as subsidized health coverage or insurance (e.g. Hamid et al. 2011 ) and access to affordable credit (e.g. Islam and Maitra 2012) could contribute to reducing impoverishment and the risk of poverty traps for the urban poor due to morbidity and mortality. Tables   Table 1 Household (b) 1 year, and (c) 6 months. In the second and third survey rounds the recall period for all variables is the six months preceding the surveys. Recall periods in the first year are 2 years for a death and 1 year for serious illness of a household member. In the second and third survey rounds the recall period for both variables is the six months preceding the surveys. Table shows coefficients from Poisson models with household fixed effects and linear fixed effects models. Other covariates that are omitted from the table include indicator variables for other shocks, household size, demographic composition of the household and time-community interaction terms. The sample is divided into the poorest and wealthiest 50% based on per capita household (nonmedical) expenditures in wave 1 of the survey. Statistical significance: +,* and ** indicate significance at the 10%, 5% and 1% respectively. Robust standard errors in brackets. Table shows coefficients from Poisson models with household fixed effects and fixed effects linear probability models. Other covariates that are omitted from the table include indicator variables for other shocks, household size, demographic composition of the household and time-community interaction terms. For depleting assets, borrowing and other coping strategies the sample is restricted to those households that reported to have experienced a shock in the respective survey round, yielding an unbalanced panel. Statistical significance: +,* and ** indicate significance at the 10%, 5% and 1% respectively. Robust standard errors in brackets. Notes: Probit estimates. The explanatory variables are taken for the first survey wave only. The outcome variable is a dummy variable that takes value one if a household is not observed in all three survey waves. Statistical significance: +,* and ** indicate significance at the 10%, 5% and 1% respectively. Robust standard errors in brackets. 
